SUMMARY The histology ofthe ductus arteriosus was studied after prostaglandin E1 (PGE1) administration in 4 infants with ductus dependent cardiac malformations. Pronounced pathological changes were found in each instance. The changes consisted of oedema of the media with separation of medial components by clear spaces, pathological interruptions of the internal elastic lamina, and intimal lacerations, some of which extended into the media.
Prostaglandin E1 (PGE1) is presently used with increasing frequency as an emergency treatment in infants with ductus dependent cardiac malformations (Christensen and Fabricus, 1975; Elliott et al., 1975; Olley et al., 1976; Schober and Lorenz, 1976; Moulaert et al., 1977b; Neutze et al., 1977; Rudolph and Heymann, 1977) , because it reverses ductus constriction by abolishing the vascular tone (Coceani and Olley, 1973; Elliott et al., 1975; Sharpe and Larsson, 1975; Moulaert et al., 1977b; Neutze et al., 1977; Rudolph and Heymann, 1977) . Several reports deal with the clinical aspects of PGE1 administration but little is known of its influence on the morphology of the ductus.
In the present paper the histological findings concerning the wall of the ductus in 4 infants treated with PGE1 are presented.
Patients and methods
The clinical data of each of the 4 infants are summarised in Table 1 . The dose of PGE1 used was 0'1 ,ug/kg per min over periods ranging from 10 hours to 3 days.
In 3 of the 4 cases the ductus with the pulmonary trunk and the aorta were obtained at necropsy.
The ductal width and length were measured and
Received for publication 18 October 1977 compared with ductus arteriosi from similar cardiac malformations which had not been treated with PGE1. In the fourth case the distal part of the ductus was removed during surgery, together with a segment of the adjoining distal aorta. Since ductal tissue extended into the aorta this specimen could also be used for this study and will be included in our total group of four ductus. The material was fixed in an alcohol-glycerin mixture and routinely processed. Complete serial sectioning of each ductus was carried out and the sections were stained alternately with haematoxylin and eosin, azan, and van Gieson elastic tissue stain.
The histology of the ductus arteriosus in the 4 cases treated with PGE1 was compared with that of the ductus in cases of congenital heart disease. This group contained both ductus dependent and independent cardiac abnormalities. The details of the type of anomalies in both these groups have been reported previously (Gittenberger-de Groot, 1977 (Moulaert et al., 1977a) .
of the ductus arteriosus in the same age group when the anatomical closure is not completed (Gittenberger-de Groot, 1977) . Hence a brief review seems warranted.
The ductus arteriosus resembles a muscular artery with an intact, wavy internal elastic lamina, interrupted only underneath the intimal cushions. At those sites the elastic lamina is fragmented and is sometimes split up into several layers. The media is mainly composed of circularly arranged smooth muscle cells, with only minimal elastin fibres in between. The medial components may be widely separated, predominantly along the line of junction with intimal cushions, thereby creating large pools filled with a mucoid, slightly eosinophilic substance, the so-called mucoid lakes. In more advanced stages of anatomical closure, necrosis of cellular components of the media and a diffuse fibrous proliferation of the intima begin to appear.
Results
The length of the ductus arteriosus in the first 3 cases was 14, 10, and 10 mm and the maximal external diameter 8, 5, and 7 mm, respectively (Fig. 1) .
The wall structure of the ductus arteriosi in the non-treated group all disclosed a basically normal architecture (Gittenberger-de Groot, 1977) . Indeed there were no noticeable differences between the ductus in the groups with congenital heart disease, from cases without any cardiovascular malformation (Fig. 2) . The ductus arteriosi in the 4 cases with PGE1 administration, on the other hand, all showed distinct abnormalities (Fig. 2) . These affected primarily the intima, the internal elastic lamina, and the media. The internal elastic lamina showed many interruptions at inappropriate sites, that is at locations not covered by intimal cushions (cases 1, 2, and 4) (Fig. 3, 4, cases the interruptions of the internal elastic lamina were sometimes accompanied by intimal lacerations (Fig. 3, 4 , and 6-8), some of which extended into the media (Fig. 3, 4 , 6, and 8). Thrombosis was often present at these sites (Fig. 3,  4 , 6, and 7), in one case accompanied by a polymorphonuclear infiltrate (case 4) (Fig. 8) .
The media of the PGE1 ductus showed distinct oedema which accounted for the diffuse presence of clear spaces, variable in size, separating the medial components. These spaces differed from the normally occurring mucoid lakes in their staining capacities, in showing no eosinophilia. In cases 1 and 2 the general architecture of the media was largely preserved, despite the oedematous changes ( Fig. 4 and 5) . However, in case 3, the presence of large lacunae distorted the regular medial wall structure, whereas in case 4 the changes were so profound that the wall had changed into a sponge-like structure ( Fig. 3 and 6 ). In one instance (case 1) a sudden interruption of the media was seen, albeit without interruption of wall continuity, in which it appeared as if the fibres of the media had been torn apart to either side, the 'gap' being filled by an oedematous connective tissue. PGE1 all showed pronounced changes in the histology of the wall, which were not seen to this extent in the non-treated cases. This is of particular significance since the latter group also contained cases which suffered firm severe hypoxia and acidosis, factors which themselves could have been held responsible for the histological changes observed in the PGE1 treated group.
In each instance of the PGE1 treated cases, the wall of the ductus showed oedema and wall lacerations. These observations lead to the conclusion that the ductus in the PGE1 treated patients had weakened, rendering it prone to laceration. We can only speculate about the pathogenesis of the alterations.
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